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Introduction
Focus of public health research has traditionally been on 
descriptive and analytical studies and there is relative lack 
of implementation research (IR) particularly in developing 
countries [1-3]. As opposed to basic research conducted under 
controlled or ideal conditions with strictly defined inclusion 
criteria, IR projects are implemented in the resource constrained 
health systems facing multiple barriers; political, economic and 
social etc. [2,4]. It is these factors combined with the complex 
nature of health systems that makes IR challenging. Thus it 
takes beyond study deigns and study methodologies to answer 
research questions. Role of external factors greatly influence the 
outcome of interventions. These range from inadequate financial 
resources within the national programs and insufficient or less 
functional human resources to rigid political milieus leading to 
low acceptability of interventions [5,6].
IR is dependent on factors specific to study settings such as 
population characteristics, environment and health systems [7]. 
Every health system is unique in that it caters to a population with 
specific health needs. This makes IR context specific as uniqueness 
of each health system leads to specific set of challenges such as 
combating HIV/AIDS [8] and Malaria [6] in African countries. A key 
feature of IR is that it seeks to work with all relevant stakeholders 
including program managers, policy makers and communities 
from the start of the project. This, although challenging, helps 
in identification and removal of implementation barriers and 
facilitates the integration of the intervention into existing health 
system and/or national programs [2,3,9]. However, literature 
shows dearth of documentation of health system level challenges 
while executing implementation research. 
Pakistan’s National program for family planning and primary 
healthcare (lady health workers program [LHW-P]) has been a land 
mark in the health system’s history for being the first program to 
integrate community health workers (CHWs) into existing health 
infrastructure. An important objective of the program was to 
provide care for children with pneumonia and diarrhea, the two 
major causes of mortality in children under five. While uptake of 
family planning and ante-natal care service has improved because 
of LHWs, the impact of their services on improving coverage and 
quality of diarrhoea and pneumonia treatment is unremarkable 
[10-12]. Independent studies including external evaluations of the 
program shed some light on the factors responsible for this poor 
outcome. These are poor clinical mentorship and supervisory 
skills of Lady Health Supervisors (LHS) and dysfunctional 
supervisory links between LHSs and LHWs [11,13-18]. In order to 
bridge these supervisory gaps, the Aga Khan University Pakistan 
in collaboration with health department, government of Sindh 
introduced an IR project called NIGRAAN. NIGRAAN (Urdu word 
meaning supervisor), a cluster randomized trial was designed 
to improve LHWs and community caregivers (CCGs) practices in 
community case management (CCM) of diarrhea and pneumonia 
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by enhanced supportive supervision through LHSs. However, 
considering the context specific barriers and the structural gaps 
in the LHW-P, implementation of NIGRAAN was nevertheless 
challenging.
This study describes the barriers and challenges encountered 
while implementing various phases of project NIGRAAN.
Methods
Study setting: Project NIGRAAN was rolled out in district 
Badin, province of Sindh. Badin is a coastal district with 84% of 
its population living in rural areas. In addition to a network of 
primary and secondary level healthcare facilities [19], there is an 
operational LHW-P in the district to cater to the maternal and 
child healthcare needs of the population (Table 1) [17].
LHW program and its infrastructure in Badin: LHWs are the 
backbone of the outreach component of primary health care in 
Pakistan. LHW-P in Badin comprises of 1097 LHWs supervised by 
36 LHSs whereas 45% of the area remains uncovered [20]. An 
LHW is a salaried staff with a minimum of eight years of schooling 
and preferably married. She is a resident of the same area where 
she works serving approximately 100 – 150 households (1000 
population on average) [10]. An LHS is the immediate supervisor 
of LHWs and is responsible for monitoring and supervision of 
LHWs according to a pre-defined checklist. Like an LHW, LHS is 
also a local resident of the area, educated and having experience 
of working as an LHW or lady health visitor (LHV). Each LHS 
supervises about 15 – 25 LHWs and is expected to make two 
supervisory visits each month, guide and address the concerns 
of LHWs. LHWs submit monthly progress reports to LHSs who 
in turn report to assistant district coordinator (ADC) based at 
District Program Implementation Unit (DPIU) [21].
NIGRAAN intervention and study participants: For this study, 
each LHS served as a cluster. All LHSs working permanently in 
Badin and 5 randomly assigned LHWs per LHS constituted the 
study population. Thirty four functional LHSs were allocated 
to either intervention or control arms in a ratio of 1:1. The 
intervention consisted of training to build LHS knowledge and 
skills, clinical mentorship and written feedback to LHWs. Pre- and 
post-intervention assessments of LHSs, LHWs and community 
caregivers were conducted via focus group discussions, in-
depth interviews, knowledge assessment questionnaires, skill 
assessment scorecards and sample household surveys. For the 
purposes of monitoring and evaluation through continuous skills 
assessments and measuring change in LHSs/LHWs performance 
as a result of intervention, NIGRAAN team established an active 
case reporting surveillance system. Based on Short Messaging 
Service (SMS) through simple mobile phones, the surveillance 
system aimed to ensure timely case reporting and follow-up visits 
by LHWs and LHSs respectively for the management of cases of 
diarrhea and pneumonia. The surveillance system was super-
imposed on the routine management information system of the 
LHW-P.
The main study outcome was improvement of CCM for childhood 
diarrhea and pneumonia. Further details of the study are 
published elsewhere [17].
Data collection methods to extract information on the 
implementation challenges: Various methods including a focus 
group discussion (FGD), six in-depth interviews (IDIs) and a 
group interview were conducted with research and field team 
members to extract information on implementation challenges 
encountered during execution of NIGRAAN. Structured interview 
guides were developed for FGD and IDIs whereas an open ended 
(unstructured) interview guide was developed for the group 
interview (Figure 1). A group interview was an in-depth interview 
targeted at a group of people (field team in our study) with 
the intention of gaining information and insights on the field 
implementation challenges of NIGRAAN, with communication 
being bi-directional between the interviewer and the interviewees 
without involving discussion between the group participants [6].
In addition, documents including minutes of NIGRAAN meetings 
and the report of NIGRAAN’s year 1 activities were also reviewed 
to get additional information on the implementation challenges. 
Figure 1 gives information on study methods, tools and 
participants.
Data Analysis: All FGDs, IDIs and group interviews were transcribed 
in English. After reading all the transcripts brief notes were made 
at the points of interesting and relevant information. Process of 
data analysis was inspired by Braun and Clark’s thematic analysis 
method leading to researchers getting familiarized with the data 
while searching, reviewing and naming themes [22]. Using this 
method, relevant probes were picked from the transcribed data 
by manual content analysis and linked to the identified theme. 
Process of data analysis involved feedback sessions with the 
study participants for sharing and validating the study findings. 
All disagreements were discussed with the participants and 
consensus was reached on the overall analysis. The transcripts 
were reviewed again in the end to make sure that the necessary 
information had been captured. Several common themes 
emerged from categorization as reported in the results section.
Results
Engaging community and the LHW-P stakeholders: Culture of 
making decisions in silos
To increase ownership of NIGRAAN, policy makers and LHW-P 
stakeholders including LHSs and LHWs were engaged early on, 
by formulating an executive district project management team 
(EDPMT). First meeting of EDPMT was conducted before starting 
the project work. When interacting with policy makers, it was 
observed that the culture of ad hoc decision making was very 
common where the policy makers relied on making phone calls for 
problem solving and facilitating various operations e.g. given lack 
Estimated population 1.2 million
Basic health units (BHUs) 35
Rural health centers (RHCs) 9
Taluka head quarter hospitals 4
District head quarter hospital 1
Source: District Disaster Management Authority. Disaster Risk 
Management Plan District Badin Government of Sindh (18)
Table 1 Estimated population and public sector health infrastructure in 
District Badin.
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Study participants, data collection methods and sources of information used to document implementation challenges 
of NIGRAAN. 
Figure 1
of transport and medical supplies, provincial level representative 
of the LHW-P contacted relevant personnel to make the required 
resources available. What was missing was an evidence-based 
approach to address these structural gaps leading to a permanent 
solution. Progress of the system was rather dependent on 
individuals instead of an integrated functional system [23].
In the initial phase of the project, LHSs and LHWs were 
apprehensive of NIGRAAN due to fear of increased workload, 
however, presence of a LHW-P focal person i.e., ADC proved 
crucial in successful implementation of NIGRAAN as she facilitated 
cooperation and involvement of all LHSs and LHWs.
For successfully conducting the various activities, building 
stronger communication with the community and the district 
level stakeholders of the LHW-P was important. A challenge was 
that pre-existing formal community committees were found to be 
non-functioning in the study clusters requiring research team to 
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find an alternative. Research team identified a resource person 
from the same community as community mobilizer who facilitated 
the communication between the team and the community. His 
facilitation helped in gaining community’s trust and enhanced the 
cooperation during household surveys conducted by the project. 
Issues for consideration in selection and demarcation of study 
site
As pointed out in the external evaluation of the LHW-P, the 
program suffers from structural gaps and resource deficiencies 
leading to suboptimal performance in majority of the districts 
[11]. Considering these gaps, selection of study site was done 
by convenience because for NIGRAAN intervention to be 
implemented, it was important to have a functional LHW-P in the 
selected district. With 34 out of 36 LHSs along with respective 
LHWs actively involved in service delivery, Badin was considered 
as a suitable site. This was despite the fact that the LHW-P in 
district Badin was facing issues; lack of transportation and medical 
supplies to name a few. Two other districts namely Hyderabad 
and Thatta, though convenient, were not considered as there was 
possibility of parallel major interventions through government 
and other non-governmental organizations being implemented 
in these areas with resultant duplication of efforts.
Demarcating the intervention and control clusters in Badin 
required that research team be provided with a map of the study 
site. Each LHW is expected to have hand sketched maps of her 
catchment area which need to be regularly updated. However, 
such maps were unavailable or outdated emphasizing the need 
for creation of new ones. Since it was a rural site, there were no 
clearly demarcated boundaries, house numbers or prominent 
landmarks to define the catchment areas of LHWs. To resolve this 
issue, research team conducted meetings with LHSs, LHWs and 
the district polio teams. This added to the field team’s geographic 
understanding of the study site leading to accurate demarcation 
of the catchment area. 
Following creation of handmade maps, these were geocoded. Use 
of geographic information system technology was challenging 
for the field team as this required multiple trainings. At first, 
community was concerned about their homes being mapped 
however after counseling by the community mobilizer this 
problem was resolved.
Challenges in selection of required health workers as study 
participants 
34 LHSs and 170 LHWs (17 LHS & 85 LHWs in each arm) 
constituted the required sampling frame. Over time it was 
realized that many LHSs could not make a supervisory visit to the 
area of the randomly chosen LHW because of lack of transport. 
Further, due to scattered population and problematic road 
infrastructure of the rural terrain, it was difficult for LHWs to visit 
assigned households hence the coverage was less than expected. 
The researchers found it challenging to obtain updated lists of all 
LHWs attached to specific LHSs by assigned households. The lists 
provided were mostly hand written with illegible handwriting. 
The process of compiling a correct list of health workers was 
thus time consuming with back and forth transfer of documents 
between LHW-P and research team.
Issues in assessment of the knowledge and skills of LHSs and 
LHWs
Knowledge and skills assessments of LHSs and LHWs were 
conducted pre-intervention and then every six months after 
NIGRAAN intervention was launched. Knowledge was assessed 
using written tests comprising of short answer questions whereas 
for skills assessments independent evaluators (IE) were hired who 
observed both LHW and LHS while performing clinical assessment 
and giving feedback on a reported case of diarrhea and 
pneumonia, respectively. The periodic knowledge assessments 
showed that LHSs/LHWs found it difficult to answer scenario 
based questions in terms of writing even in local languages (Sindhi 
or Urdu) although they could read well. This indicated their lack 
of familiarity with written mode of assessment emphasizing 
the need for careful consideration in selecting the knowledge 
assessment methodologies because if the person being assessed 
cannot communicate clearly via selected method of assessment, 
then evaluators may not capture his/her true comprehension of 
knowledge.
In order to conduct knowledge and skills assessments, sampling 
methodology required a minimum of 18 – 25 unique cases of 
pneumonia and diarrhea to be randomly selected from each of 
the intervention and control arms. However, fulfilling the required 
number of assessments was difficult in the initial phase of the 
project due to low case reporting and the fact that the cases 
were being reported by the same 10-12 out of 85 LHWs in each 
arm. This was because of the fact that the culture of timely case 
reporting was uncommon in the study district before NIGRAAN 
was introduced. LHWs are required to give only a monthly report 
to the program office irrespective of the fact as to when the case 
was identified. ADC assisted in coordinating meetings with LHSs/
LHWs to raise their motivation level leading to a subsequent 
increase in reporting frequency.
Moreover lack of transport precluded LHSs to make supervisory 
visits to remote and distant areas. NIGRAAN had to make 
transport arrangements to ensure timely supervisory visits and 
skill assessment of health workers. 
Another key challenge in doing periodic assessments was 
unavailability of qualified human resources mainly the IEs. Due 
to cultural reasons, persons doing skill assessments of LHSs and 
LHWs i.e., IEs had to be women, however, it was challenging to 
find literate and qualified ladies. Since in this rural setup, LHS and 
LHV were amongst the few literate female candidates, research 
team selected senior LHS (not related to NIGRAAN) and LHVs 
for this job. An LHV is a cadre of community health workers in 
Pakistan whose scope of work includes conducting deliveries 
as skilled birth attendants and provide nutritional and health 
counseling to mothers and children [24,25].
Challenges in setting up an active SMS based case reporting 
surveillance system 
For the periodic skill assessments of health workers overtime, 
NIGRAAN established an active case reporting surveillance 
system. Based on SMS, the surveillance system aimed to ensure 
timely case reporting and follow-up visits by LHWs and LHSs for 
the management of cases of diarrhea and pneumonia.
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It is important to consider that despite case reporting being an 
integral part of the LHW-MIS, NIGRAAN’s surveillance found low 
frequency and quality of reporting. Similarly, supervisory visits by 
LHSs were uncommon before NIGRAAN was introduced. 
Consequently, similar trend of low case supervision continued in 
the first quarter after NIGRAAN was launched. Due to feasibility, 
LHWs/LHSs were more comfortable in communicating via SMS 
as filling up the surveillance forms required effort, time and 
careful consideration. Issues of mobile connectivity also created 
some hurdles when coordinating a follow-up visit. Poor network 
coverage, frequent changes in mobile numbers of care-providers 
and poor response on the phone were some of the challenges 
making telephonic follow-up of reported cases difficult. 
Compliance with providing written feedback
Despite written feedback by LHS being an integral part of the 
LHW-P, the practice was rare prior to introducing the NIGRAAN 
intervention. Due to lack of culture of accountability the 
introduction of written feedback was difficult to install in the early 
phases as it enforced accountability within the system. However, 
by the last quarter of surveillance the distribution of feedback 
cards rose to 94% with continuous reinforcement by the research 
team and ADC.
Workload Overburdens LHWs/LHSs
Being an important community health workforce, LHWs and LHSs 
were frequently overburdened with several other responsibilities 
outside their major charter of duties including measles and 
polio supplemental immunization campaigns. Due to the latter 
being quite frequent, LHWs and LHSs were better recognized in 
the community as “polio workers” instead of community health 
workers. Hence, they were left with less time to focus on their 
primary responsibilities. 
Randomized controlled trials involving behavior change
Proposal development was carried out in consultation with 
donors and extensive discussions were done on the selection of 
the type of study design for NIGRAAN. When it comes to quality 
and strength of evidence produced, randomized controlled 
trials clearly have an edge over other study designs because 
of characteristics like randomization, blinding and presence of 
a control group. However, large scale community based trials 
involving behavioral interventions are always challenging due 
to the fact that blinding of groups or individuals for behavioral 
intervention is not always possible. Focus of NIGRAAN intervention 
was on improving the supervisory mechanisms within the LHW-P 
which involved change in practices of LHSs and LHWs in the 
intervention arm. Study clusters were located in the same district 
with frequent interactions taking place between LHSs and LHWs 
of both intervention and control arms in the official meetings at 
LHW-P offices. Knowledge and skills assessments showed equal 
improvements in both the arms indicating a likely contamination.
Funding for post-intervention assessment 
In order to assess retention of skills and knowledge among 
LHSs and LHWs, research team realized that a post-intervention 
skills assessment was necessary. This was important in order to 
determine the sustainability of intervention. However, there was 
no provision for it in the original grant. So while the intervention 
was going on, research team submitted a proposal to the granting 
agency in order to convince them about the importance of 
conducting a post-intervention assessment. A grant was secured 
to allow a six months post-intervention knowledge and skills 
assessment.
Discussion
Doing IR in real life settings is challenging. Engaging community, 
LHW-P and political leadership; structural issues of the LHW-P 
along with perplexing geography of the study site; establishing 
a culture of accountability within the LHW-P; non-availability of 
qualified human resource and having a randomized controlled 
trial (RCT) design for a behavior change intervention were some 
of the key challenges encountered during implementation of 
NIGRAAN.
In NIGRAAN, engaging policy makers and LHW-P leadership early 
on proved to be a key to successful implementation. Similar 
large scale community based RCTs and health system projects 
have proved that the engagement of communities, local and 
national political leadership is crucial to effectively roll out the 
health interventions [6,26]. In a community based cluster RCT 
in Zambia, researchers reported study participation as excellent 
due to close collaboration with political, administrative and 
community stakeholders. A trial conducted in Tanzania to 
demonstrate the effectiveness of improved treatment services 
for sexually transmitted infections in preventing HIV infection is 
an example of how linkages with policy makers help translation 
of research into policy. Communication ties between researchers 
and policy makers before trial implementation increased the trust 
of stakeholders in research findings resulting in a policy shift [8].
Understanding culture and societal norms of the community 
beforehand is important because it helps identify the community’s 
research needs, guides design and tools of intervention and helps 
build bilateral trust between community and the research team. 
In NIGRAAN, conducting FGDs and IDIs during the formative 
phase with policy makers and LHSs/LHWs helped understand 
community’s perceptions about the LHW-P. This in turn facilitated 
research team in tailoring the intervention and its tools to 
community needs. Other studies have also demonstrated the 
role of a formative research phase in providing insights into 
cultural norms and community acceptability to facilitate study 
implementation by improving community cooperation [26]. 
Literature shows that in rural areas, people are unaccustomed 
to unknown or new visitors and to research; and the usual way 
to get to them is through their trusted leaders or people from 
their own community. In a rural area of Manguzi, South Africa the 
research team involved tribal leaders to get community buy-in 
[27]. In NIGRAAN, community buy-in was ensured by selecting a 
community representative as the social mobilizer who facilitated 
communication with the community.
Studies conducted to evaluate knowledge and skills of CHWs 
have mostly relied on direct observations in simulated or real life 
clinical settings instead of written assessments. In Uganda, CHWs 
were evaluated for their ability to identify childhood pneumonia 
by skills demonstration in a hospital setting and in the presence 
of observers [28]. In another study, maternal and child health 
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workers were assessed for knowledge and skills by conducting 
interviews and demonstrating clinical skills in a simulated 
environment [29]. In NIGRAAN, direct observations for skills 
assessment by IEs provided better comprehension of the LHWs’ 
skill levels compared to written assessments which LHSs/LHWs 
found difficult to attempt. This highlights the importance of direct 
observations as a preferred mode to assess CHWs knowledge and 
skills.
CHW programs throughout the world have been reviewed 
extensively. A review conducted by world health organization 
(WHO) has highlighted the structural issues common to most 
CHW programs i.e., lack of integration with main health systems, 
shortage and irregular supply of medicines and logistics, lack of 
recognition by community, inadequate remuneration and weak 
supervision. Impact of these structural gaps in turn has shown 
to have a negative influence on health workers’ performance 
[30,31]. Literature shows that dysfunctional supervisory 
mechanisms and weak answerability lead to a culture of impunity 
resulting in weak service performance [32,33]. Due to a weak 
culture of accountability, initially it was difficult to establish a case 
reporting system for diarrhea and pneumonia as part of NIGRAAN 
surveillance system. LHSs/LHWs did not feel accountable to an 
external project resulting in low frequency of reported cases 
in the initial quarters of implementation. Instilling a culture of 
responsibility was gradual and was made possible by including 
LHW-P program representative (ADC) at district level. Though 
presence of ADC proved useful in NIGRAAN implementation, it 
also highlights a system level challenge where dependency on 
individuals is so strong that their absence can become threatening 
to the system’s sustainability.
Given the rural nature of the study site, lack of proper road 
infrastructure and land marks it was difficult to access and 
geocode the households. Moreover, scattered and sparsely 
located populations posed a significant challenge as reaching 
them was resource intensive requiring proper transport. Similar 
challenges were encountered while conducting research in a 
rural African community. Flat terrain and lack of road signage (in 
presence of bushes) made it difficult to locate and re-locate the 
households despite availability of geo-mapping [27].
Due to lack of educational and career development opportunities 
in rural areas, finding qualified and trained personnel (like a neutral 
IE) is very difficult [34]. Studies from Malawi and other developing 
countries have pointed out that inadequate opportunities exist 
for continuing education and career progression. This affects 
staff retention in rural areas [35,36]. NIGRAAN also faced similar 
challenge while recruiting and retaining IEs.
Compared to an RCT dealing with a drug efficacy or a vaccine trial, 
RCTs dealing in HSR are faced with several external influences 
such as program leadership; availability and consistency of 
resource supply, CHWs characteristics such as experience, 
morale, workload and team work; issues in access to outreach 
populations and characteristics of the population served to name 
a few. For example we observed that because of lack of medicine 
and supplies the credibility of LHWs in community was generally 
low. However, (in the context of a curative oriented society) they 
were recognized better when they approached community with 
a tangible thing in hand viz “polio vaccines”. A comprehensive 
review of CHW programs by WHO has highlighted the provision of 
requisite core supplies to CHWs by the programs as its key finding 
in order to enable their optimal performance and increased 
community recognition [30].
In cluster RCTs involving behavior change, blinding is not always 
possible [37]. Hence, spillover effect of intervention into control 
arm may be anticipated such as during informal gatherings and 
professional staff meetings particularly if the intervention is being 
implemented in the same district under a common administrative 
infrastructure [38-41]. In NIGRAAN LHSs and LHWs had a shared 
platform for official activities and meetings (the LHW-P office) 
which served as a potential source of contamination in the control 
arm. Therefore, in situations like these quasi-experimental 
design such as a before – after design could be considered as an 
alternative where the impact of intervention could be evaluated 
independently without risk of contamination.
Conclusion
While IR is an important tool to identify and address the gaps 
in health systems and service delivery, it does come with its 
own set of challenges. First, working in a new rural community 
requires a deeper understanding of their culture, norms and 
social structure in order to increase the acceptability of research. 
To fulfill this, an exploratory/formative phase is important prior 
to starting the project work to better inform the health systems 
researchers about community dynamics and tailor the research 
methodologies and tools to as per the context specific needs of 
IR. Second, establishing stronger links with policy makers and 
including them as key stakeholders is essential to successful 
implementation of the intervention at grass root level and 
uptake of the findings by the national programs. Third, ensuring 
national program infrastructure is in place before implementing 
an IR project, though a necessity is very challenging. Sometimes, 
research project resources have to be deviated to conduct IR. In 
this case, NIGRAAN had to maintain their own transport to ensure 
that supervisory visits of LHSs take place. Therefore, designing 
and implementing a pilot project to test the intervention on a 
small scale could be a viable solution to understand the barriers 
and structural gaps in IR implementation. Fourth, in a behavior 
change RCT with both arms in the same district, contamination 
is difficult to avoid. Therefore having a quasi-experimental 
i.e., a before-after design where both arms are located in the 
same district or having two separate districts for intervention 
and control arms could be some other alternatives. Finally, 
post-intervention assessments should be an integral part of IR 
behavioral interventions in order to determine the sustainability 
and retention of health workers’ skills.
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